Nodular Colloid Goitre
Macroscopically there is nodular enlargement of the whole of the gland with an encapsulated appearance of the nodules. The cut surface is predominantly of a pale brown glistening colloid appearance with some areas of hemorrhage, cyst formation, fibrosis and calcification. On occasions a more fleshy coloured nodule may be present and this may be due to an area of secondary thyrotoxicosis; others show a firm pale nodule which microscopically may prove to be a carcinoma arising in a pre-existing nodular colloid goitre.
Microscopically a nodular colloid goitre shows vesicles distended by colloid material and the thyroid epithelium is flattened and inactive. There may also be degenerative features present with areas of hemorrhage, cyst formation, fibrosis and frequently calcification.
Hashimoto's Disease In a lymphadenoid goitre the thyroid gland shows a smoothly lobulated and diffuse enlargement which on section is homogeneous and pale;-these abnormalities are entirely confined within the gland capsule. Frequently the cervical lymph nodes show-moderate enlargement due to reactive hyperplasia.
Microscopically the thyroid gland shows multiple lymphoid follicles with a diffuse lymphocyte and plasma cell infiltration of the thyroid substance. There are also degenerative changes of the thyroid epithelial cells with a loss of colloid material and the cells become large and intensely pink-staining to produce the so-called Askanazy cell change. There is usually an increase in the fibrous tissue which produces the lobulation of the gland contour.
Subacute Thyroiditis
This is a rare disease producing only slight enlargement of the thyroid gland which is smooth, firm and tender. The cut surface shows focal pale areas which are deficient in colloid.
Microscopically the involved areas show a granulomatous inflammation of the thyroid substance with an inflammatory cell infiltration by plasma cells, lymphocytes and histiocytes. Additionally there are numerous foreign body giant cells engulfing colloid material, a process known as colloidophagy and it is the presence of these cells which gives rise to the alternative name of giant cell thyroiditis.
Riedel's Thyroiditis
This extremely rare disease presents as an irregular enlargement of the thyroid gland which is densely hard and nodular. In this condition the diseased tissue extends beyond the confines of the thyroid gland to involve the adjacent neck tissues an pthus closely simulates malignancy.
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Microscopically there is replacement of the thyroid tissue by mature collagen containing lymphocytes, plasma cells #4n0i scanty polymorphonuclear leu'cocytes and this same tissue extends to infiltrate between the fibres of the adjacent neck muscles.
Thyroid Nodules Benign encapsulated nodules within the thyroid gland are extremely common. These clinically may be either solitary or multiple and the majority on close examination of the thyroidectomy specimen prove to be the palpable part of a nodular colloid goitre. However, a small proportion of the solitary nodules are true tumours of the thyroid gland. There are different types of nodules which are subdivided according to their histological appearances. The most frequently encountered varieties are: 'Fa'tal': A localized firm tissue which on section is pale and encapsulated. Microscopically it is formed by microfollicular thyroid acini with little or no colloid material and is called 'fetal' because of its histological similarity to embryonic thyroid. tissue.
Colloid: An encapsulated nodule which on section shows a glistening colloid appearance. Microscopically the substance of the mass is composed of an excess of colloid material surrounded by benign thyroid epithelium.
Carcinoma: A solitary nodule of firm, pale or fleshy tissue which may prove on, histological examination to be carcinomatous. The precise incidence of such an occurrence remains in doubt but it must be rare as thyroid nodules are common and the vast majority of these pursue a benign course.
Carcinoma
There are many methods of subdividing the varieties of carcinoma of the thyroid gland. The essential feature is to recognize that there are welldifferentiated and poorly-differentiated examples; the differentiated tumours show either a papillary or a follicular pattern while the undifferentiated types show a histologically anaplastic morphology.
Papillary adenocarcinoma: This is the tumour that occurs typically in young females who present with multiple enlarged lymph nodes in the cervical chain. Biopsy of one of these shows replacement of the lymph node by a cystic colloid-containing mass with papillary areas. Histologically the tumour is an extremely well-differentiated papillary adenocarcinoma. This is not a 'lateral aberrant thyroid,' as a subsequent thyroidectomy will show the primary tumour in the thyroid gland. This is usually of small size and almost invariably occurs in the homolateral thyroid lobe but in some cases the tumour proves to be multifocal in one or both lobes. Many of the adjacent lymph nodes may contain multiple metastases.
These tumours are-of extremely slow growth and tend to remain confined to the thyroid gland and to the adjacent lymph nodes for many years. Eventually more widespread metastases may develop in other sites but especially in the mediastinum and in the lungs by the time of death twenty or more years later.
Follicular adenocarcinoma: These tumours usually produce obvious enlargement of the thyroid gland and frequently have cervical lymph node metastases at the time of clinical presentation. The thyroid gland is infiltrated by firm pale tumour tissue which microscopically is composed of a fibrous stroma containing atypical thyroid epithelium with acinar formation and a variable degree of colloid production. This acinar or follicular pattern is indicative of histological differentiation and has prognostic importance as these tumours usually show some radioactive iodine uptake.
These tumours frequently show evidence of blood vessel invasion within the thyroid gland and metastasize widely in the body, especially -to bones.
Undifferentiated carcinoma: The group of poorlydifferentiated carcinomas usually produce a large thyroid tumour which enlarges rapidly -and invades the adjacent tissues. This results in tracheal compression or invasion of the 'cesophagus or other structures in the immediate neighbourhood. This rapidity of growth and the propensity for early invasion with metastases usually results in these tumours being inoperable by the time of clinical presentation.
Histologically the appearances are very variable. All are poorly differentiated and the tumour cells may vary from a spheroidal cell patternto spindle shaped cells, round cells or even squamous type cells. There is usually some fibrous stroma but no colloid material is produced thus indicating a lack of histological differentiation.
The anaplasia of the tumour is reflected both in the speed of growth and in the extent of the metastases; thus the prognosis is extremely poor.
Lymphoma
It has become recognized that some cases of enlargement of the thyroid are due to malignant lymphomas. In these cases the thyroid gland is diffusely enlarged by pale firm tissue. Histologic-ally the thyroid tissue is replaced either by lymphocytes diagnostic of a lymphosarcoma, or by reticulum cells indicative of a reticulum cell sarcoma. The importance of a diagnosis of lymphoma of the thyroid is that, in spite of the poorlydifferentiated nature of the tumour cells, the prognosis withradiotherapeutic treatment is considerably better than with anaplastic carcinoma.
In conclusion I would like to stress the importance of histological confirmation of the clinical diagnosis in all cases of thyroid enlargement. This is especially relevant in cases of nodular colloid goitre which present clinically with a solitary thyroid nodule as one of the nodules may prove to be carcinomatous. A recent case, occurring in a 20-year-old woman, illustrates this point. This patient was found to have a small palpable nodule in the thyroid gland which appeared clinically benign. At operation this nodule was found to be a papillary carcinoma but the remainder of the gland was slightly enlarged and lobulated. Histological examination of the thyroidectomy specimen revealed multiple foci of papillary adenocarcinoma throughout one lobe of the gland and the whole thyroid was pale and lobulated due to a diffuse lymphadenoid goitre. Without histological examination, therefore, diagnostic accuracy is impossible. The results of treatment of 339 cases of thyroid cancer seen in Manchester between 1945 and 1955 have been recently reported (Halnan 1963) . This paper considers briefly some details of treatment, dealing in turn with X-ray therapy, hormones and radioactive iodine. X-ray Therapy X-ray therapy is by no-means outmoded. One can be reasonably certain of the dose being given and only a localized volume of tissue is necessarily being treated. There are difficulties because of the anatomy of the thyroid gland. The lower pole of one or both lobes is often almost within the chest and treatment confined to the neck must often be inadequate. A transverse anatomical section ( Fig  1) makes this clear, and draws attention to the considerable variation in the contours of the body corresponding to the upper and lower poles of the gland, varying from the approximately circular and relatively small neck, to the large section through the upper chest and shoulders. One is also reminded that the vertebra and spinal cord are nearer the centre rather than the back, and that much of the posterior half of the neck and upper chest is occupied by muscle and other irrelevant tissue.
Techniques and Dosage in
The pathology of thyroid cancer is highly important. Detailed examination of total thyroidectomy specimens shows that even well-differentiated papillary or follicular carcinomas are very commonly multifocal (Clark et al. 1959 , Black et al. 1960 . Apart from confirming that total thyroidectomy is usually the surgical operation of choice, this also emphasizes the necessity of treating both sides of the neck or of giving radioiodine if only partial thyroidectomy has been performed. Local spread of the primary tumour is, of course, to the trachea and thyroid and cricoid cartilages, into the soft tissues of the neck and alongside the trachea down into the mediastinum. Lymph-node metastasis to upper, middle and lower deep cervical, and to supraclavicular nodes, is well known, but metastasis is also common in the central delphian nodes and in the chain of paratracheal lymph nodes. Although there is commonly mediastinal metastasis, there is only rarely involvement of the occipital nodes and never, in the author's experience, of pre-auricular nodes.
The radiosensitivity of the normal thyroid is low. Hypothyroidism is uncommon after X-ray therapy alone; one exceptional case at Manchester, without evidence either of thyrotoxicosis or of functioning metastases, was still not hypothyroid after, successively, a three-quarter thyroidectomy, radical X-ray therapy, and 60 mc iodine 131. For partial thyroid ablation for cardiac disease 25 mc iodine 131 is usually needed; for complete ablation 75-100 mc is advisable, and the sudden discharge of radioiodine occurs two to five days after the dose, i.e. after a radiation dose of, say, 40,000 rads. 
